Major volcano flank collapses strongly affect the underlying magmatic plumbing system. Here, we consider the magma storage zone as a liquid pocket embedded in an elastic medium, and we perform numerical simulations in two-dimensional axisymmetric geometry as well as in three dimensions in order to evaluate the consequences of a major collapse event. We quantify the pressure decrease induced within and around a magma reservoir by a volcano flank collapse. This pressure reduction is expected to favour replenishment with less evolved magma from deeper sources. We also estimate the impact of the magma pressure decrease, together with the stress field variations around the reservoir, on the eruptive event associated with the edifice failure. We show that, for a given magma reservoir geometry, the collapse of a large strato-volcano tends to reduce the volume of the simultaneous eruption; destabilization of large edifices may even suppress magma emission, resulting in phreatic eruptions instead. This effect is greater for shallow reservoirs, and is more pronounced for spherical reservoirs than for Author manuscript, published in "Journal of Volcanology and Geothermal Research 252 (2013) 29-37" DOI : 10.1016/j.jvolgeores.2012 vertically-elongated ones. It is reduced for compressible magmas containing a large amount of volatiles. Over a longer time scale, the modification of pressure conditions for dyke initiation at the chamber wall may also explain an increase in eruption rate as well as an apparent change of magma storage location.
Introduction
In this study, we calculate the pressure reduction induced by a sudden 
Pressure decrease induced by a volcano flank collapse

54
Broadly speaking, a major sector collapse is equivalent to a surface un-55 loading event. In reality, the edifice portion which fails is not removed from 56 the Earth's surface, but is redistributed over a larger area. As previously 57 shown by Pinel and Jaupart (2005), using analytical solutions, and by Al- If we consider the crust to be an elastic, homogeneous medium charac-64 terized by its Young's modulus, E, and Poisson's ratio, ν, the stress changes induced at depth by a conical load can be derived by integration of the point 66 load solution. At the axis, the vertical stress due to a cone of radius, R e , and 67 4 ird-00782222, version 1 -29 Jan 2013 maximum height, H e , as a function of depth below the surface, z, is given 68 by:
with P e = ρ c gH e , where ρ c is the load density. The horizontal components 70 are equal and given by Pinel and Jaupart (2000):
It follows that the pressure, P , defined as one third on the stress tensor trace, induced by a conical load, is equal to: field has no influence.
93
Within the magma reservoir the pressure change, ∆P , is related to the 94 reservoir volume change, ∆V , through the bulk modulus definition:
with V being the initial volume of the reservoir.
96
The change in reservoir volume is also a function of the chamber wall dis-97 placement, which depends on both the conical load and the magma pressure change. This volume change is calculated numerically, using the equations 99 of elasticity with the commercial software COMSOL. The domain of calcu-100 lation is a 100*100 km square box with a mesh of about 100 000 triangular 101 units that is refined around the volcanic edifice and magma reservoir. No 102 displacement perpendicular to the boundary is allowed at the basal and lat-103 eral boundaries; the upper boundary is considered as being a free surface.
104
The load is modeled with a normal stress applied at the upper surface, and 105 a normal stress equal to the magma overpressure is applied at the reservoir event has to be compensated by a pressure reduction within the chamber.
127
The effect of compressibility is shown in figure 3 . In a compressible magma, proportional to the pressure difference: ∆P e = P r − P cl .
163
We consider an initial state, corresponding to the situation just before the of figure 6, where P (f ) < P cl (f )), the incipient eruption is aborted and no 186 magma is erupted at the surface as a consequence of the edifice collapse.
187
Factors determining which scenario occurs are the initial edifice size and 188 geometry, the amount of edifice destruction, the size, shape and depth of the 189 magma reservoir, and magma gas content. To be more realistic, we also carry out 3D models in order to simulate For comparison, elastic parameters are the same as in the previous ax-245 isymmetric models. We run models for the same reservoir geometry: a sphere 246 with a 3 km radius, with a top situated at two different depths (1 and 3 km).
247
Three different values for the initial edifice radius (1, 3 and 6 km) are con-248 sidered. choose to ignore oblate-shaped chambers here.
340
In this study we assume that rocks encasing the reservoir behave elasti- 
371
The model developed in this paper deals with a magma storage zone be- Lett., 25, 34173420.
464
Mc Guire, W., 1996. Volcano instability: A review of contemporary themes. Volcanol. 58, 597-616. Calculation is for an elastic half-space with Poisson's ratio equal to 0.25.
The dotted line is for the vertical component of the stress tensor, σ zz , the dashed line is for the horizontal components, σ rr = σ θθ , and the solid line is for the pressure reduction, P = (1/3)(σ rr + σ θθ + σ zz ). of magma following edifice destabilization. For a given reservoir geometry, the erupted volume is proportional to the pressure difference, ∆P e = P − P cl , where P is the magma pressure when the eruption starts and P cl is the threshold pressure value under which dykes close at the chamber wall, ending the eruptive event. Before edifice destabilization, the system is about to erupt, such that this difference is given by ∆P e (i) = P r (i) − P cl (i), with P r the threshold pressure for dyke initiation at the chamber wall. After the major flank collapse, magma pressure within the chamber decreases by an amount ∆P to the value P (f ), and the pressure difference becomes ∆P e (f ) = P (f )−P cl (f ). Three different cases can occur: case 1, when ∆P e (f ) is greater than ∆P e (i), where the volume of magma erupted is larger than it would have been with no edifice collapse; case 2, when ∆P e (f ) is less than ∆P e (i), such that the volume of magma erupted is smaller than it would have been with no edifice collapse and, case 3, when ∆P e (f ) becomes negative, which means that the incipient eruption is aborted and there is no magma erupted. 
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